Introduction. The aim of the study was to assess the level of disability in a sample of older people in south-eastern Poland and to identify any potential relationship between their profile of functioning and a complex set of variables including activities, participation, and contextual factors. Materials and Methods. The study included 800 people aged 71-80 years. The WHODAS 2.0 questionnaire was applied for the assessment of disability. Results. A total of 43.88% of the interviewees showed a moderate level of disability, while 17.75% had severe or extremely high levels of disability. In addition, 7.75% of the interviewees had no functional limitations and 30.62% demonstrated a mild level of disability. The studied individuals reported the greatest difficulties with life activities such as cleaning, cooking, or shopping, followed by Limited Participation and then getting along. Age, number of chronic diseases, a low level of education, a low level of physical activity, poor living conditions, and lack of opportunities for daily help significantly contributed to higher levels of disability. Conclusions. Measures intended to reduce the level of disability in older adults should focus on improving medical care, health education, increasing physical activity, adapting housing to the needs of everyday functioning, and providing daily help.
Introduction
Aging is a progressive and irreversible process for all living organisms [1] . In Europe, the percentage of residents aged 65 years and over will have increased from 18.9% to 29.5% [2] by 2016, and the proportion of those aged at least 80 years from 4.6% to 12% [3] . Polish Central Statistical Office (CSO) figures indicate that the percentage of the population of Poland aged 65 years and over (13.5% in 2014) will have increased to 34.5% by 2050 [4] .
As the efficiency of physiological mechanisms declines with age, human functional efficiency decreases, and the number of health problems increases [5] , resulting in a greater occurrence of functional limitations and multimorbidity in older than younger people [6] . The aging of the population is accompanied by an increase in the number of disabled people and dependents [7] . In an analysis of three large longitudinal surveys, Chatterji et al. [8] suggest that older people in most European countries experience difficulties in performing basic and instrumental activities of daily living. They also suggest that while the performance of the basic activities of daily living is gradually improving, there is no clear evidence that the limitations associated with the instrumental activities of daily living are being removed. The PolSenior study found people aged over 70 years to have increasing problems with performing complex everyday activities [9] . According to Salomon et al. [10] , average life expectancy increased between 1990 and 2010 in 187 countries, but the number of years lived in good health increased to a lesser degree. The authors found that, during the 20-year period before the study, no progress was made in reducing the impact of chronic disease on the health and functional status of the population.
In response to the need for a functional description of disability, the WHO developed the International Classification of Functioning, Disability and Health (ICF) [11] : a biopsychosocial model of disability encompassing medical issues, activity and participation in community life, as well as environmental and personal factors. ICF-based tools allow the severity of problems to be evaluated in both the individual and the entire population [12] .
Based on the ICF, the WHO developed Disability Assessment Schedule-3.6 (WHODAS 2.0): a high-quality disability assessment tool for epidemiological and clinical studies. WHODAS 2.0 shows very good psychometric properties [13] and has been confirmed as an instrument for measuring disability in many countries, including Taiwan [14] , Spain [15] , Turkey [16] , Iran [17] , China, Russia, and India [18] . The tool allows areas of personal and social functioning that require support to be identified [19] . Frederici et al. found the questionnaire to be suitable for evaluating the state of health and disability in a range of populations [20] . Disability assessment in the place of residence is valuable as it allows the problems associated with everyday life functioning to be highlighted, and the findings are of value for the social services, care, and health services [12] .
The prevalence of disability has been found to vary according to country. A study based on WHODAS by Olaya et al. found that level of disability in those aged over 50 years to be the highest in Poland, followed by Spain and Finland [21] . Further studies performed on seniors living in rural areas in Poland found 28.26% of the study group to have at least a moderate level of disability. The authors also note the presence of relationships between disability and age, sex, level of education, and physical activity [22] . In addition, Pareles et al. report that education, marital status, and profession have the strongest relationships with active aging [23] .
To address the need to unify the disability evaluation process, studies using tools based on the ICF have been performed to measure individual functioning and disability, among seniors aged between 71 and 80 years. An increase in the proportion of the population aged over 70 years has been observed in Poland [24] , and this group is particularly exposed to the growth in the prevalence of disability [25] . The aim of the present study was to evaluate the level of disability and identify any potential relationship between level of disability and a set of variables, including basic sociodemographic characteristics, number of chronic diseases, BMI, physical activity, social engagement, and living conditions, in older people in south-eastern Poland.
Materials and Methods
The study was carried out on inhabitants aged 71-80 years in south-eastern Poland (Podkarpackie region). The personal data (name, address, and ID number) of 25,000 individuals was selected randomly from the database of the Ministry of the Interior and Administration in Warsaw. From this group, the data was allocated randomly into a main sample (800 people), and, as a result of an additional draw, an additional random sample (12200 people) was taken from the reserve sample (24200 people). Simple random sampling was performed, without returns of the selected respondents, with the help of SPSS software. The study was representative, with an assumed confidence level of 95% (0.95) and an estimated error (maximum error) of 3% [26] . Figure 1 shows a flow diagram of the study selection process.
Procedures.
The study took place at the turn of 2015 and 2016. It was surveyed by means of direct interviews carried out by qualified and trained interviewers at the residences of the respondents. The participants met the following criteria: age 71-80 years, normal cognitive status measured by AMTS (abbreviated mental test score >6), and informed consent.
Ethics.
In accordance with the Declaration of Helsinki, the participants were informed about the aim and the course of the study and gave their informed consent to take part. The study design was approved by the Bioethical Committee of the University of Rzeszow (Resolution No. 18/03/2015).
Data Collection.
Data was collected using the 36-item interviewed-administered WHODAS 2.0 questionnaire, based on the WHO Disability Assessment Schedule. Additionally, a second questionnaire was used to collect information concerning age, sex, height, body mass, place of residence, marital status, education, income, physical activity, social activity, functioning in the environment, and health.
The WHODAS 2.0 questionnaire is used to measure functioning, disability and health. Its aim is to determine the level of functioning in six domains: cognition, mobility, self-care, getting along, life activities-domestic responsibilities-and participation in community activities [19] . The life activity, work and school domain, was not included in the study as it does not concern the studied population. WHODAS 2.0 contained 36 items. Responses were given on a scale from 1 to 5, where 1 is no; 2 is mild; 3 is moderate; 4 is severe; and 5 is extreme difficulties. According to the instruction manual [19] , the multisectional positions were coded and the original score was converted to a scale ranging from 0 to 100, in which higher scores indicated more limitations (0 = no difficulty; 100 = very high degree of difficulty). Finally, in order to determine the overall level of disability and disability in specific domains of WHODAS 2.0, the following ICF-compatible scale was used: no disability (0-4%), mild disability (5-24%), moderate disability (25-49%), severe disability (50-95%), and extreme disability (96-100%) [10] . The questionnaire had previously been qualified in groups of seniors in Poland, achieving very high psychometric scores [27] .
Statistical Analysis.
Statistical analysis was performed using Statistica software version 13.1. Descriptive statistics were calculated from the data. The Shapiro-Wilk test was then used to determine the normal distribution of the quantitative data. Following this, the chi-squared test (for qualitative variables) and the Mann-Whitney test (for quantitative data) were used for preliminary analysis of the relationships between the set of tested variables and at least moderate disability. A logistic regression model was then used to Elderly screened for eligibility n=25000
Random sampling n=800
Reserve sample n=24200 Included in the study n= 800 identify the factors related to at least moderate disability identified by WHODAS 2.0. Due to its significant impact on the functioning of older people in everyday life, the marginal value of the disability level was chosen as at least moderate [10] . The model was a good fit to the data, as demonstrated by the results of the Hosmer-Lemeshow test ( 2 = 13.66, = 0.09) and the pseudo 2 value of 0.7725, indicating that the model correctly classified 77.25% of cases. All parameters of the model were found to be statistically significant. Statistical significance was set at < 0.05.
Results
The characteristics of the studied population are presented in Table 1 .
The study included 800 older adults (470 females and 330 males) aged 71-80 years, mean age 75.4 years (SD = 2.9 years): 75.5 years in women (SD = 2.9 years) and 75.4 years in men (SD = 3.0 years). Almost half of the respondents (46.75%) lived in cities and the remainder (53.25%) in the countryside. Most respondents had a primary education (43.50%), although others reported a vocational (20.75%), secondary vocational (18.75%), secondary comprehensive (7.75%), or tertiary (9.75%) education. Only 7.75% of the respondents reported no disability or functional limitations. Of the remainder, moderate level disabilities were most commonly observed (43.88%), followed by those of mild (30.62%) and severe level (17.25%). Extremely high levels of disability were found in only 0.5% of the respondents.
The mean level of disability measured by WHODAS 2.0 was 32.90 (SD = 20.81). The highest mean level of disability was found in the life domain (mean = 41.63, SD = 28.23), with severe (38.75%) and extremely high (5.62%) disabilities also being reported in this area. The next highest level of disability was found in participation in social life (mean = 36.61, SD = 21.84), followed by getting along (mean = 35.80, SD = 27.50) and problems associated with mobility (mean = 35.25; SD = 27.40). Problems with taking care of oneself, personal hygiene, getting dressed, eating, and staying alone at home (mean = 16.84; SD = 22.53) caused the least problems (Table 1) .
Our preliminary analysis identified 10 sociodemographic variables that were significantly related to the dependent variable, defined as the occurrence of at least a moderate level of disability (at < 0.05). Disability was found to be unrelated to sex, BMI, and performing everyday physical activity for at least 150 minutes per week (Table 2) .
A detailed analysis using the logistic regression model revealed the existence of a relationship between the occurrence of at least a moderate level of disability and age, the number of chronic diseases, the level of education, and performing physical exercises (Table 3 ). Nonadaptation of 
Discussion
The studied group, comprising older people aged 71-80 years in south-eastern Poland, demonstrated a very high incidence of disability. Only 7.75% of the respondents reported no disability or any limitations in functioning, whereas 30.42% had a mild level of disability. In addition, 61.63% of the subjects demonstrated at least a moderate level of disability, of whom 17.75% displayed severe or extreme disability. The mean level of disability was found to be 32.90 according to [18] . The highest mean level of disability was found in life activities (mean score = 41.63, SD = 28.23), with the highest scores for severe and extremely high disability being 38.75 and 5.62, respectively. Lower effectiveness or speed may endanger the safety and independence of older people when performing tasks [28] . The observed decrease in functioning may also be associated with a lack of adaptation of the home to reduced functional abilities and the lack of any possibility for getting help. The relationship between the mean level of disability and participation in social life was 36.61 (SD = 21.84). Functional ability, social relationships, and participation all decline with age. Indeed, limited functioning may affect the ability to maintain social links [29] . Social engagement, life activities, and maintaining social relationships improve self-esteem and identity and may have a beneficial effect on health of older people [30] . Our findings suggest that older people in a larger and denser social network live a healthier lifestyle [31] .
In the investigated group, a high level of disability in maintaining relationships and communication with others (mean = 35.80, SD = 27.50) was found. Physical limitations, rapid changes in family structure, and communication difficulties between generations may lead to older people facing social isolation [32] . Social engagement gives a sense of purpose and control over one's life. Pavey et al. [33] report that older people who were isolated from society and who report watching television for many hours a day run a higher risk of death than those who remain socially active. Kono et al. [34] indicate that a reduced frequency of going out was an important predictor of an increased risk of deterioration in health in people with functional and psychosocial problems: it seems that going out more frequently may have beneficial therapeutic effects for older people.
Another analysed issue was the relationship between disability and mobility (mean = 35.25, SD = 27.40). Walking speed is an important predictor for disability in daily activities, necessity of medical care, hospitalization, placement in a nursing home, and mortality [35] . A decrease in walking speed regardless of baseline speed is an important predicator for disability and dependence [36] . Improving or maintaining a proper level of mobility, both at home and outside, is closely linked to the lowering of barriers in the surrounding environment [37] .
To assess the odds of disability in the investigated group, the following factors were analysed: age, number of chronic disease, education, performing physical exercises to strengthen muscles and and improve fitness, the possibility of getting help from others in everyday life, and the adaptation of a home to the needs of everyday functioning. We found that, with increasing age, the odds of at least moderate disability increased. Similar results were obtained by Connolly et al., who found that, after 65 years of age, the chance of disability increased twice every five years [38] . Our present findings also show that, with any subsequent illness, the chance of at least a moderate level of disability increased. Similarly, Fried et al. pointed out that the level of disability among the elderly increases with the number of chronic diseases [39] . Persons who could get help from others also had over an increased chance of becoming disabled than those who did not (OR = 1.56; 95% CI = 1.04-2.33). In addition, those with at most a vocational education had a higher odds of developing at least a moderate level of disability compared to those with at least a secondary education (OR = 1.40; 95% CI = 1.01-2.08). A similar relationship between education and disability has been observed in China, Russia [18] , and Singapore [40] .
In the surveyed population, the odds of a moderate level of disability were more than seven times higher in respondents who declared that their place of residence was not fully adapted to their functional needs than in those living in a modified apartment, e.g., with worktops and cupboards placed at an appropriate height, the thresholds removed, and handholds and good lighting installed. Similar results were obtained by Parmelee et al. [41] , who showed that older people living in nonadapted homes are at a greater risk of developing disability. Stark [42] reports that removing architectural barriers from the homes of older people may significantly improve their functioning and ability to perform daily activities. In 1996, Morini et al. [43] observed a tendency towards increased market demand for housing adaptation to meet the needs of older adults in Italy, France, the United Kingdom, and the Netherlands. In 2010, a report published by the Expert Group of the European Commission [44] on Full Accessibility pointed out the need to increase the accessibility of buildings and sites designed and managed as safe, healthy, comfortable, and adapted for the use of older people.
In the studied population, those aged 71-80 years who did not exercise had a higher chance of becoming moderately disabled than those who exercised at least four times a week. Maintaining high physical fitness is a key factor in successful aging [45] . Dunlop et al. [46] showed that people sitting for nine hours during the day runs a 46% greater risk of developing a disability in activities of daily living and found a strong relationship between disability and physical activity in an American population. A meta-analysis by Tak et al. [7] also showed that physical activity slows the aging process and reduces the incidence of disability and dependence. In a systematic review, Vermeulen and Neyers [47] formulated a disability forecast for older adults and factors that significantly contribute to functional impairment; this included lower walking speed, reduced grip strength, and physical activity, as well as weight loss.
4.1.
Limitations. There were some limitations to our study. It was a cross-sectional study, so we were not able to show the cause and effect relationship between disability and variables that could affect our results. Additional research with longitudinal data would enable better understanding of developing disability, and the role of complex set of variables in this process. The fact that the investigations were carried out in a single selected region, i.e., south-eastern Poland, is a limitation of the study. However, the obtained results may be extrapolated to the whole 71-to 80-year-old population of Poland, as the population in south-eastern Poland is generally typical of those of the country as a whole.
Conclusion
The obtained results could serve as a basis for designing a genuine strategy for health policy for older people in Poland. Improving medical care, health education, adjusting the living environment of older people to their current functional status, such as their housing conditions, and providing greater access to help from others, together with greater promotion of physical activity, could reduce the disability and dependency of people aged 71-80 years. The care of older adults should be based on a team of specialists focused on personalized and comprehensive medical care. As older people are treated by primary health care, the GP should also be responsible for the health education of older patients with lower levels of education, as noted by Barnett et al. [48] . The introduction of programs intended to activate older adults should be preceded by the identification of priority areas that require most support. Our findings indicate the need to intensify the activities aimed at improving the performance of complex daily activities such as cleaning, cooking, and vacuuming to enable older people to carry out their own household duties. Other areas that require the most attention include encouraging participation in social life and relationships with the environment. It is necessary to involve older people in group activities such as interest clubs or volunteering, which will strengthen social relationships and help maintain the interpersonal harmony of the elderly. Moreover, it is worth considering a systemic solution which may guarantee free physical activities run by physiotherapists, e.g., in health centers. The cost of prevention is much lower than the cost of treatment or care of disabled and dependent older people.
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